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Throughout the history of human society, energy is closely related with the 
development of economy and society. As China’s economic development, there is a 
sharp increase in energy demand. Especially in recent years, while China’s 
industrialization and urbanization is accelerating, secondary industry (industrial 
setctor in particular)becomes the main leading force of the economy, and in industrial 
sector, heavy industry holds an leading post. The expansion of energy-intensive 
industries are exacerbating excessive consumption of energy. These all sharpen the 
contradictions between energy, environment and economic development. Therefore, 
how to achieve the comprehensive, balanced and sustainable development between 
the energy and economic in China, is becoming the urgent problem at the present time, 
and also the purpose of this paper. 
This paper will make empirical analysis on the change of energy consumption from 
the views of economic growth and industrial structure based on the data of 1978-2008. 
First, the time-varying parameter model of State Space Model, EG Co-integration 
Test, Granger Causality Test are used for the popuse of studying the relationship 
between energy consumption and economic growth. The empirical results show that 
there is long-run dynamic balance relationship between the two variables; GDP 
Granger causes energy consumption, therefore to take energy-saving measures is 
feasibile. And the elasticity coefficient of energy consumption which is estimated by 
state space model is to fluctuate at random with time. Second, we discuss how the 
change in industrial structure explains energy consumption. We make use of two 
types of the factor decomposition model to measure the effect of the change on 
economic structure and especially industrial sector’s proportional change to energy 
consumption. The results show that technological progress is the strongest factor to 
promote the reduction of energy consumption, but the structure's change has only 
slightly influenced the energy consumption, and in most years it has lead to the 














consumption will increase or decrease with the same direction of the change of 
industrial department proportion. Last, we make the following relevant 
recommendations: China should rely on technological progress to develop new energy 
sources and energy saving; at the same time we should restrain the over-expansion of 
high energy-consuming industries within the industrial sector. 
The innovation of this paper is to introduce the state space model to estimate the 
relationship between energy consumption and economic growth, compared with the 
common fixed parameter model, it can more accurately reflect the dynamic changes 
of this relationship. A single-factor decomposition model is introduced to accurately 
isolate the change in energy consumption based on industry structure's changes,  
which is favorable for the development of the reasonable energy saving in key sectors. 
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第一章  绪论 
1.1  问题的提出及选题的意义  








度，特别是 1997 和 1998 两年间，中国官方公布的实际 GDP 累计增长 17.13%，
但同期的能源消费总量却下降了 4.85%。这一此消彼长的现象引起了国内外的广






























   
图 1.1  1979-2008年我国能源消费和实际 GDP的增长率比较 














年 6 月英国石油公司 BP 发布了题为《世界能源统计回顾》（statistical review of 
world energy）的报告，报告中指出，在 2008 年，发展中国家能源消费历史上首
次超过 OECD 成员国。由于 2008 年世界经济陡升陡降，全年能源消费量仅增长



















































1.2.1  能源消费与经济增长关系的研究综述 




















Dasgupta 与 Heal（1974）[1]拓展了 Ramsey 模型，在技术外生的假定下，在
生产函数中纳入了自然资源和人造资本，并假定人造资本和可耗竭自然资源之间
的替代弹性保持不变，结论是最终消费将会在最优的增长路径上减少。Hudson













20 世纪 70 年代末开始，学术界对能源消费与经济增长之间的因果关系也进
行了大量的实证研究，在这一领域做出开拓性工作的是Kraft.J.和Kraft.A.（1978）
[7]，他们发现：美国在 1947—1974 年期间，仅存在 GNP 到能源消费的单向因果
关系。Yu 和 Choi（1985）[8]使用美国、英国、波兰、韩国和菲律宾 5 国的数据
进行研究结果表明：美国、英国和波兰三国 GNP 和能源消费之间不存在因果关
系，韩国存在 GNP 到能源消费的单向因果关系，菲律则存在从能源消费到 GNP






























本人于 1993 年所做的因果关系分析，并发现：能源对 GDP 的解释作用显著，并










































马超群（2004）[18]采用协整和误差修正模型对中国 1954—2003 年的 GDP
和能源消费以及能源消费结构进行分析，表明 GDP 和能源消费以及煤炭消费之





1.2.2  能源消费与产业结构关系的研究综述 
1.2.2.1  国外研究综述 






















很强的相关关系。Krausmann 和 Haberl（2002）在系统回顾了澳大利亚 1830—1995
年间的工业化过程和相应的能源消费结构变化的基础上，证实了澳大利亚能源消
费在总量和结构上都与工业化带来的产业结构变化存在强相关性。 


























































1.3  本文研究内容、结构及创新点 
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